classes, the anomalous transport and thermodynamic properties associated with the pseudo gap or density-wave regime are completely independent of the applied magnetic field strength, whereas the same properties below Tc are all strongly field-dependent. Hence, we propose that the pseudogap in the HTS arises from charge-and/or spin-density waves, and not from either superconducting fluctuations or '{preformed" charged quasiparticle pairs.
'The mechanism for superconductivity in the high temperature superconductors (HTS) is a continuing topic of great debate. Most workers consider the important keys to unlocking the secrets of the mechanism for superconductivity to be found either by determining the symmetry of the superconducting order parameter (OP), or by understanding the nature of the 'normal' state (NS). Although Recently, two groups presented scanning tun- [ 15, 16] Both data showed a pseudogap well above Tc, which is somewhat inconsistent with Fig. 1 . Regardless of the stoichiometry, careful analysis of the pseudogap peak to peak width showed that the data were most easily described in terms of two gaps. [15, 16] The overall behavior fit two BCS gap functions, one with an onset of To > Tc, and one with an onset TO satisfying To > TO > T=. Thus, these tunneling data strongly suggest that the origins of the pseudogap and of the superconducting gap are distinctly diflerent.
Our main point is that both the behaviors in the NS and the pseudogap regime of the HTS [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] are strikingly similar to those seen in the 2H-MXZ transition metal dichalcogenides (TMD), where M = Nb, Ta and X = S, Se, [17] [27] Although these TMD have in-plane resistivities pil (T) in the NS T > TZCDW that are just as linear in T as are those of the HTS for T > To, the pll (7') of these TMD in the CDW regime TICD w > T > T. are also strikingly similar to those of the underdoped HTS in the pseudogap regime below TO, becoming more 'metallic-like' there. [8] [9] [10] 25, [28] [29] [30] In pure samples, the c-axis resistivity pl (T) of the TMD, while quasi-linear above TICDJV, increases with decreasing T below TICDW, [28] qualitatively similar to the behavior seen in many HTS. [10] Furthermore the values of pll (300 K) and p~(300 K) are almost exactly the same as for the optimally doped HTS material YBa2Cu307_J (YBCO) . [28, 29] The similarities of the TMD and the HTS also are present in the Hall constant RH1 (T) for current I J_ c]JH, and in the Seebeck coefficient. [9, 25, 30] These similarities between the TMD and the HTS are also present in thermodynamic measurements, especially in XL(T), being rather 'Tindependent above TICD w or To, but decreasing with decreasing T below TIcDiv or To. [12, 17, 31] XL(T) for two of the above OLS also show the same behaviors, both above and below T5D w.
[27] In addition, optical reflectivity experiments on the HTS and on one of the TMD show strikingly similar behavior.
[5,32] Since' photons couple to the electronic charge, rather than its spin, optical reflectivity and ARPES experiments are easiest to interpret in terms of the pseudogap being a 'charge gap'. As regards the NMR and/or nucIear quadruple resonance (NQR), the peak in l/TIT in the HTS was often claimed to give evidence for a 'spin gap'. [6, 7] Similar A:MR behavior was indeed seen in the OLS near TSDW. [27] In the TMD, there was only a broadening of the NMR signaI at TICDW. [331 One of the most interesting features of the pseudogap regime in the HTS is that all experiments that could be measured with H # O give reulsts that are field-independent in the pseudogap regime T. < T < TO. For instance, the NMR (and NQR) l/TIT observed in the HTS and in the OLS are both field-independent for T > Tc, but strongly field-dependent for T < TC. [6, 27, 34] This field-independence of the pseudogap regime combined with strong field-dependence of the superconducting state is also present in the resistivit y, magnet ic suscept ibilty, and Hall constant in the HTS, the TMD, and the OLS, to the extent that they have been measured.
[ 35K, or 10TC. [36] . However, the presence of .CDWs in the unintercalated 2H-TaS2 was found shortly thereafter, [17] and the observed xl (T) suppression was later found to be instead due to remanent CDWS present with incomplete intercalation.
[31] The correct fluctu-. . ation effects were limited to a very narrow regime (up to 1.2TC) above T., not up to TICDW. [37] Since the properties of the pseudogap regime in the HTS are very similar to those of the CDW regime in the TMD and of the SDW regime in the OLS, they are independent of the applied magnetic field strength, and STM measurements indicate two distinct 'gaps', we propose that the pseudogap in the HTS is not due to superconducting fluctuations (or 'preformed pairs'), but instead due to CDW and/or SDW formation.
